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ACCESS CONTROL DEVICE FOR BUS 
BRIDGE CIRCUIT AND METHOD FOR 

CONTROLLING THE SAME 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention generally relates to an access control 

device for a bus bridge circuit, Which are capable of accu 
rately performing access control from a ?rst bus to a second 
bus. 

This application relies for priority on Japanese patent 
application, Serial Number 28456/2002, ?led Feb. 5, 2002, 
Which is incorporated herein by reference in its entirety. 

2. Description of the Related Art 
Electronic equipment or devices such as a cellular phone, 

an electronic notebook, car navigation equipment, etc. have 
been advanced in recent years. There has been an increasingly 
demand for a semiconductor chip equipped With an applica 
tion-speci?c integrated circuit (ASIC) associated With the 
functions of these electronic equipment. Such a semiconduc 
tor chip builds therein a CPU and its associated circuits as 
core parts and includes parts other than those, Which comprise 
a gate array and the like. The semiconductor chip is capable of 
making circuit design for respective applications. As a suit 
able example of this type of semiconductor chip, there is 
knoWn, for example, an AMBA (Advanced Microcontroller 
Bus Architecture) manufactured by ARM Ltd. AMBA speci 
?cations are used to de?ne the on-chip communication pro 
tocol or standard for designing high-performance 32-bit and 
16-bit embedded microcontrollers refer to Japanese Laid 
Open Patent Application No. 2000-112878, for example). 

FIG. 1 is a diagram for describing the present invention. 
Since, hoWever, the prior art is also substantially identical to 
the present invention in overall con?guration, the prior art 
Will be explained With reference to the present draWing. In 
FIG. 1, a system bus 1 is used in a high-performance system 
module, and a peripheral bus 2 is used in loW-poWer periph 
eral devices. Abus bridge circuit 3 performs protocol conver 
sion betWeen the system bus 1 and the peripheral bus 2. This 
is because since the Width of the peripheral bus 2 is narroWer 
than that of the system bus 1, both are different in bus protocol 
from each other. When a CPU 11 obtains data Write or read 
access to a ?rst peripheral device 21 in FIG. 1 by Way of 
example, it is necessary to carry out protocol conversion from 
a system bus protocol to a peripheral bus protocol. 

In the AMBA speci?cations, a dedicated module for per 
forming such protocol conversion has been prepared. In the 
module, a decoder 14 decodes an AHB (Advanced High 
performance Bus) address signal for the system bus 1 to 
thereby generate a select signal and an internal error signal for 
each of respective peripheral devices 21, 22, . . . , 20 placed 

under an APB (Advanced Peripheral Bus). Further, an inter 
nal signal is generated Which indicates that each address is 
placed Within a predetermined area and access is made to the 
predetermined peripheral device 21, 22, . . . or 20. AnAPB 

address equivalent to its corresponding address Within the 
predetermined peripheral device is generated from an AHB 
address. Thus, When one attempts to manufacture each elec 
tronic equipment through the use of the above-described 
semiconductor chip, it is advantageous to comply With the 
above AMBA speci?cations. 
On the other hand, the CPU 1 1 and the peripheral device 21 

or the like have made use of clocks identical in cycle or period 
upon access to the peripheral device 21 or the like from the 
CPU 11 using the bus protocol conversion module based on 
the AMBA speci?cations. A period for the access Was ?xed to 
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2 
tWo cycles of the clock. Therefore, there Was a case in Which 
the operation of the peripheral device 21 or the like Was sloW 
and uncompleted Within the ?xed access period, and no 
access Was ?nished. On the other hand, there is also knoWn a 
method of loWering the frequency of a clock to enable such 
access according to the AMBA speci?cations. According to 
the method, hoWever, the capability of each high-perfor 
mance device connected to the system bus 1 for the CPU 11 
and the like came to naught Without making use of the capa 
bility thereof. 

SUMMARY OF THE INVENTION 

According to one aspect of the present invention, there is 
provided an access control device Which includes a number 
of-Waits setting circuit for determining a Wait periodicity 
corresponding to an operating speed of each of peripheral 
devices connected to a second bus according to an address 
corresponding to an access request to the second bus sent 
from a ?rst bus, in response to the access request, and a count 
value generator for generating a count value up to the Wait 
periodicity set to the number-of-Waits setting circuit. 
The device also includes a control signal holding circuit for 

holding a control signal for holding a state of the second bus 
at the setting of the Wait periodicity by the number-of-Waits 
setting circuit during a count period of the count value gen 
erator and maintaining the access state of the status controller, 
and a clock control circuit for dividing a clock for the ?rst bus 
according to the Wait periodicity set to the number-of-Waits 
setting circuit and outputting the result of division to the 
second bus. 
The above and further objects and novel features of the 

invention Will more fully appear from the folloWing detailed 
description, appended claims and the accompanying draW 
ings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagram for describing a Whole con?guration of 
a data processing device equipped With a bus bridge circuit, of 
the present invention. 

FIG. 2 is a diagram for describing a ?rst embodiment of an 
access control device for the bus bridge circuit, of the present 
invention. 

FIG. 3 is a diagram for describing a con?guration of an 
APB output signal unit shoWn in FIG. 2. 

FIG. 4 is a diagram for describing a con?guration of a 
status controller shoWn in FIG. 2. 

FIG. 5 is a diagram for describing a con?guration of a bus 
cycle end signal generator shoWn in FIG. 2. 

FIG. 6 is a diagram for describing a con?guration of a 
number-of-Waits setting circuit shoWn in FIG. 2. 

FIG. 7 is a diagram for describing a con?guration of a count 
value generator shoWn in FIG. 2. 

FIG. 8 is a diagram for describing state transition of the 
status controller. 

FIG. 9 is a timing chart for describing a Write/read continu 
ous access (part 1) to peripheral devices. 

FIG. 10 is a timing chart for describing a Write/read con 
tinuous access (part 2) to the peripheral devices. 

FIG. 11 is a timing chart for describing a Write/read con 
tinuous access (part 3) to the peripheral devices. 

FIG. 12 is a timing chart for describing a Write/read con 
tinuous access (part 4) to the peripheral devices. 

FIG. 13 is a diagram for describing a second embodiment 
of an access control device for a bus bridge circuit, of the 
present invention. 
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FIG. 14 is a timing chart for describing operation at the 
time that a count maximum value is set as 0. 

FIG. 15 is a diagram for describing a third embodiment of 
an access control device for a bus bridge circuit, of the present 
invention. 

FIG. 16 is a timing chart for describing operation of the 
access control device according to the third embodiment 
Where a dividing ratio is odd and a count maximum value is 
even. 

FIG. 17 is a timing chart for describing operation of the 
access control device according to the third embodiment 
Where a dividing ratio is even and a count maximum value is 
odd. 

FIG. 18 is a timing chart for describing operation of the 
access control device according to the third embodiment 
Where a duty set value is made equal to a count maximum 
value. 

FIG. 19 is a diagram for describing a fourth embodiment of 
an access control device for a bus bridge circuit, of the present 
invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

An access control device and method for controlling the 
same according to preferred embodiments of the present 
invention Will be explained hereinafter With reference to ?g 
ures. In order to simplify explanation, like elements are given 
like or corresponding reference numerals through this speci 
?cation and ?gures. Dual explanations of the same elements 
are avoided. 

The present invention provides a method of solving the 
above-described problems and a more speci?c apparatus. 
Namely, as one method, a method of determining a dividing 
ratio corresponding to an operating speed of the peripheral 
device 21 or the like connected to a second bus, Which is 
speci?ed by an address corresponding to an access request 
made from a ?rst bus to the second bus, in response to the 
access request, dividing a clock for the ?rst bus by the divid 
ing ratio and outputting the divided clock to the second bus is 
adopted for the bus bridge circuit 3 for controlling a transfer 
of a signal betWeen the system bus 1 corresponding to the ?rst 
bus and the peripheral but 2 corresponding to the second bus. 
Along With it, the access request is held and the ?rst bus is 
alloWed to stand by over a clock cycle determined according 
to the operating speed of the peripheral device 21 or the like. 
On the other hand, the result of access sent via the second bus 
is transferred to the ?rst bus after the completion of the 
operation of the peripheral device 21 or the like. 
As methods related to the above method, there are provided 

a method of setting desired values from outside electronic 
equipment regardless of the address to thereby specify the 
dividing ratio and the clock cycle determined according to the 
operating speed of the peripheral device 21 or the like by the 
set values, and a method of setting a desired duty ratio from 
outside similarly, and alloWing a clock obtained by dividing 
the clock for the ?rst bus and outputted to the second bus to 
fall in a time determined by the duty ratio, of a time set 
betWeen continuous rising edges thereof. 
As one speci?c apparatus, there is provided an access con 

trol apparatus for a bus bridge circuit connected betWeen a 
?rst bus and a second bus. As shoWn in FIG. 2, the present 
access control apparatus is suitable for use in a bus bridge 
circuit 3 provided With a status controller 32 for determining 
a state of access to both buses, and comprises a number-of 
Waits setting circuit 34 for determining a Wait periodicity 
corresponding to an operating speed of a peripheral device 21 
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4 
or the like connected to the second bus according to an 
address corresponding to an access request to the second bus 
sent from the ?rst bus, in response to the access request, a 
count value generator 35 for generating a count value up to the 
Wait periodicity set to the number-of-Waits setting circuit 34, 
a control signal holding circuit 36 for holding a control signal 
for holding a state of the second bus at the setting of the Wait 
periodicity by the number-of-Waits setting circuit 34 during a 
count period of the count value generator 35 and maintaining 
the access state of the status controller 32, and a clock control 
circuit 37 for dividing a clock for the ?rst bus according to the 
Wait periodicity set to the number-of-Waits setting circuit 34 
and outputting the divided clock to the second bus. 
As apparatuses related to it, there are provided an apparatus 

Wherein the number-of-Waits setting circuit 34 is capable of 
determining a Wait periodicity according to a set value 
capable of being set and changed to a desired value from 
outside electronic equipment regardless of the address, and an 
apparatus Wherein the clock control circuit sets a desired duty 
ratio from outside, and alloWs a clock obtained by dividing 
the clock for the ?rst bus and outputted to the second bus to 
fall in a time determined by the desired duty ratio, of a time set 
betWeen continuous rising edges thereof. 

In response to an access request issued from a CPU 11, a 
bus bridge circuit 3 identi?es, for example, a ?rst peripheral 
device 21 from a plurality of peripheral devices according to 
an address corresponding to the access request. According to 
an operating speed of the ?rst peripheral device 21, the bus 
bridge circuit 3 divides a system clock hclk generated from a 
clock generator 15 connected to a system bus 1 and outputs 
the divided one to the ?rst peripheral device 21 via a periph 
eral bus 2 as a peripheral clock pclk. At this time, the dividing 
ratio may be varied manually from outside to cope With the 
replacement of each peripheral device. The bus bridge circuit 
3 holds the access request of the CPU 11 therein over a 
predetermined cycle of the system clock hclk and alloWs the 
CPU 11 to Wait or stand by. 
On other hand, the peripheral device 21 performs an opera 

tion corresponding to the access request according to the 
peripheral clock pclk, and transfers the result of access to the 
CPU 11 via the peripheral bus 2 and the system bus 1 con 
nected to the bus bridge circuit 3 after the completion of its 
operation. The frequency of the peripheral clock pclk and the 
Waiting time of the CPU 11 are respectively set to suitable 
values corresponding to individual peripheral devices 21, 
22, . . . , 20 according to each address from the CPU 11 

decoded by a decoder 14 or settings made manually from 
outside. The peripheral clock pclk is also capable of adjusting 
its duty ratio so as to change falling timing alone. Thus, the 
CPU 11 is capable of accessing the peripheral device 21 or the 
like sloW in operation While the clock frequency for the sys 
tem bus 1 is being ?xed Without its adjustment. Operations of 
speci?c apparatuses Will be explained in detail in the descrip 
tion of operations of apparatuses of embodiments illustrated 
in the modes for carrying out the invention, to be described 
later. 

First Preferred Embodiment 

Modes for carrying out the present invention Will be 
described by illustrated embodiments. FIG. 1 is a diagram for 
describing a Whole con?guration of a data processing appa 
ratus equipped With a bus bridge circuit, of the present inven 
tion. The data processing apparatus shoWn in the draWing is 
mounted on a single semiconductor chip. In FIG. 1, a system 
bus 1 corresponding to a ?rst bus is a high-performance 32-bit 
bus based on AMBA speci?cations. A peripheral bus 2 cor 
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responding to a second bus is a loW bandwidth 16-bit bus 
based on the AMBA speci?cations. The respective buses 
comprise control buses, address buses and data buses respec 
tively. The system bus 1 and the peripheral bus 2 are con 
nected to each other by a bus bridge circuit 3 Which performs 
bus protocol conversion betWeen the these buses. 
A CPU 11, a RAM 12, a DMA 13, a decoder 14, a clock 

generator 15 and unillustrated various devices are connected 
to the system bus 1.As is Well knoWn, the CPU 11 is a central 
device Which performs various processes such as access to 
data stored in respective devices, utiliZation of read data, 
processing thereof and Writing of the processed data therein, 
Writing of neW data therein, etc. The RAM 12 is a random 
access memory and use as a main storage device for the CPU 
11. The DMA 13 is a direct memory access device and is a 
processing device for performing the transfer of data betWeen 
the RAM 12 and a ?rst peripheral device 21 or the like, for 
example as an alternative to the CPU 11. The decoder 14 
decodes a control signal and an address signal outputted onto 
the control bus and address bus of the system bus 1 from the 
CPU 11 or DMA 13 and outputs a select signal for selecting 
any of peripheral devices 21, 22, . . . , 20 and a Write signal 
indicative of Whether or not the type of an access request 
corresponds to Write or read. 

The clock generator 15 outputs a clock for synchronizing 
operations of the respective devices connected to the system 
bus 1 to the system bus 1. On the other hand, the ?rst, 
second, . . . , xth peripheral devices 21, 22, . . . , 20 are 

connected to the peripheral bus 2. They may be different from 
or identical to one another in operation performance. The 
number thereof x may be 1 . They vary according to electronic 
equipment to Which the data processing apparatus shoWn in 
FIG. 1 is applied. In the case of a cellular phone, for example, 
they are a keyboard input circuit, a display output circuit, a 
memory, etc. 
An embodiment of an access control apparatus for the bus 

bridge circuit employed in the above-described apparatus Will 
next be explained. FIG. 2 is a diagram for describing a ?rst 
embodiment of an access control apparatus for a bus bridge 
circuit, of the present invention. The apparatus illustrated in 
the draWing is provided With an APB output signal unit 31, a 
status controller 32, a bus cycle end signal generator 33, a 
number-of-Waits setting circuit 34, a count value generator 
35, a control signal holding circuit 36 and a clock control 
circuit 37. As shoWn in FIG. 3, the APB output signal unit 31 
outputs signals, i.e., control, address and data signals inputted 
from the system bus 1 and held in ?ip-?ops therefrom accord 
ing to transition states of the status controller 32, i.e., a present 
or this transition state thereof and a next transition state 
thereof. Of these signals, the control signals include a Write 
signal, a select signal, and an enable signal for enabling 
access to the peripheral bus 2. As to these signals, next signals 
respectively held in the ?ip-?ops 311, 312, 313, 314 and 315 
are outputted as signals for this time or present signals in 
synchronism With the rising edge of a system clock. 
As shoWn in FIG. 4, the status controller 32 is provided 

With a status generator 38. A Write register signal, a Write hold 
signal, an effective hold signal, a this-time or present count 
value, a count maximum value, and a present state are input 
ted to the status generator 38. The Write register signal is a 
signal indicative of Whether the next process aWaited during a 
Write cycle corresponds to Write. As this signal, one held in a 
?ip-?op 321 is outputted in synchronism With the system 
clock. A multiplexer 322 is connected to the ?ip-?op 321. The 
multiplexer 322 is a selection circuit. When an effective sig 
nal inputted to a control terminal of the selection circuit is of 
an H level, the multiplexer 322 outputs bit data of a Write 
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6 
signal to the ?ip-?op 321. The ?ip-?op 321 receives the data 
therein in sync With the rising edge of the system clock. Thus, 
a Write signal at the time that the effective signal is of the H 
level at a time P1 in FIG. 9 to be described later, for example, 
is outputted from the multiplexer 322. At a subsequent time 
P2 at Which the system clock rises, the bit data of the Write 
signal is held in the ?ip-?op 321 as the Write register signal. 
On the other hand, When the effective signal inputted to the 
control terminal of the multiplexer 322 is of an L level, the 
multiplexer 322 outputs bit data of a Write register signal to 
the ?ip-?op 321. The ?ip-?op 321 receives the data therein in 
synchronism With the rising edge of the system clock. Thus, 
a Write register signal at the time that the effective signal is of 
the L level at a time P2 in FIG. 9 to be described later, for 
example, is outputted from the multiplexer 322. At a subse 
quent time P3 at Which the system clock rises, the bit data of 
the Write register signal is held in the ?ip-?op 321 as the Write 
register signal. 

Further, a Write signal at the time that the effective signal is 
H in level at the time P3 in FIG. 9 to be described later, is 
outputted from the multiplexer 322. At a sub sequent time P4 
When the system clock rises, bit data of the Write signal is 
retained in the ?ip-?op 321 as the Write register signal. As a 
result, the Write signal sent from the system bus side during a 
period from the time P1 to the time P2 is delayed one clock 
Within the bus bridge circuit and results in a Write register 
signal during a period from the time P2 to a time P4 as shoWn 
in FIG. 9. 

The Write hold signal and the effective hold signal are 
respectively signals outputted after a Write signal and an 
effective signal are held in the control signal holding circuit 
36 to be described later for a predetermined period. The 
present count value and the count maximum value are respec 
tively values outputted from the count value generator 35 to 
be described later. The output of the status generator 38 
results in the display of a next state, and one obtained by 
synchronizing the output With the system clock and holding it 
in the ?ip-?op 323 results in the display of the present state. 
The status controller 32 outputs a present state of access to 

both buses of the system bus 1 and the peripheral bus 2 and a 
next state of access thereto. Part of state transition at access to 
each peripheral device is shoWn in FIG. 8 to be described 
later. When the present access state is placed in a state of an 
access start, the bus bridge circuit 3 brings a select signal to an 
H level and causes the APB output signal unit 31 to output an 
address to its corresponding peripheral device. When the 
status controller 32 enters an accessible state in a next period 
or cycle of the system clock, the APB output signal unit 31 
outputs an enable signal to enable its access operation to each 
peripheral device. As shoWn in FIG. 5, the bus cycle end 
signal generator 33 generates an end signal indicative of the 
termination of a bus cycle of the peripheral bus 2. This signal 
is generated Within tWo cycles from the beginning of the cycle 
according to the AMBA speci?cations. 
When accessing is normally completed, this signal is out 

putted in the form of an H level. When it is not normally 
completed, this signal is outputted in the form of an L level. 
MeanWhile, a proper region and an improper region are pro 
vided for addresses to be accessed. It is known from the 
beginning that When the address in the improper region is 
requested, accessing is not normally completed. Thus, it is 
examined upon decoding of the corresponding address by the 
decoder 14, and the result of its examination is prepared as a 
next end signal. The next end signal is held in the ?ip-?op 331 
in synchronism With the system clock, Where it is retained as 
an end signal inside the bus bridge circuit 3. 
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When this signal is inputted to an AND circuit 332 and the 
other input of the AND circuit 332 is brought to an H level, an 
end signal that means the completion of a bus cycle, becomes 
an H level.A select register signal corresponding to the output 
of a ?ip-?op 333 is inputted to the other input of the AND 
circuit 332. The select register signal is one latched in the 
?ip-?op 333 With a select slave signal being synchronized 
With the system clock. The select slave signal is a signal 
indicating that the address is placed in the proper region. Bit 
data of the select register signal and bit data of the select slave 
signal are inputted to their corresponding input terminals of a 
multiplexer 334. When a ready completion signal that means 
the completion of a preparation for an access request on the 
system bus 1 side, is brought to an H level, the multiplexer 334 
outputs bit data of a select slave signal to its corresponding 
input terminal of the ?ip-?op 333. The ?ip-?op 333 retains 
the bit data therein in synchronism With the rising edge of the 
system clock. 
On the other hand, When the ready completion signal is 

brought to an L level, the multiplexer 334 outputs bit data of 
a select register signal to the input terminal of the ?ip-?op 
333. The ?ip-?op 333 holds the bit data therein in synchro 
nism With the rising edge of the system clock. 

The number-of-Waits setting circuit 34 has a input/output 
relationship shoWn in FIG. 6, and decodes each address trans 
mitted from the system bus 1 and sets a frequency for causing 
the system bus 1 to stand by The frequency is used to control 
the count value generator 35, the control signal holding cir 
cuit 36 and the clock control circuit 37. In order to cope even 
With continuous access at this time, a present Wait or stand-by 
frequency and a next Wait periodicity are set as Wait frequen 
cies. These Wait frequencies are respectively set to a count 
maximum value and a next count maximum value used in the 
count value generator 35. 
When an effective signal is H in level upon the rising edge 

of the system clock, a count maximum value and a present 
count value are equal to each other. When a peripheral device 
access signal is of an L level or When the peripheral device 
access signal is of an H level and an enable signal for the 
peripheral bus 2 is also H in level, the Wait periodicity is set to 
the count maximum value as it is. NoW, the peripheral device 
access signal is a signal Which is brought to the H level When 
the effective signal is of the H level upon the rising edge of the 
system clock and Which is brought to the L level When the 
effective signal is L in level and the enable signal for the 
peripheral bus 2 is H in level Where the count maximum value 
and the present count value are equal to each other. 

Since the effective signal is of the H level at the time P2, the 
count maximum value and the present count value are equal to 
each other as “l”, and the peripheral device access signal is of 
the L level in, for example, FIG. 9 to be described later, the 
Wait periodicity is set to the count maximum value as it is. 
Since the effective signal is of an H level, a count maximum 
value and a present count value are equal to each other as “2”, 
a peripheral device access signal is of an H level and an enable 
signal for the peripheral bus 2 is also an H level at a time P14 
in FIG. 12 to be described later, the Wait periodicity is set to 
the count maximum value as it is. 
On the other hand, When the count maximum value and the 

present count value are not equal to each other or When the 
peripheral device access signal is H in level and the enable 
signal for the peripheral bus 2 is L in level, the next enable 
signal is set to an H level and the Wait periodicity is set to a 
next count maximum value. At a time P4 in FIG. 9 or 10, the 
effective signal is H in level and the count maximum value 
and the present or this count value are equal to each other, 
Whereas the peripheral device access signal is H in level and 
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8 
the enable signal for the peripheral bus 2 is L in level. There 
fore, the next enable signal is set to the H level and the Wait 
periodicity of “2” is set to the next count maximum value. 
When the enable signal for the peripheral bus 2 is H in level 

or When the enable signal for the peripheral bus 2 is L in level 
and the effective hold signal is H in level Where the next 
enable signal is H in level at the rising edge of the system 
clock and the count maximum value and this count value are 
equal to each other, the value set to the next count maximum 
value is shifted to the count maximum value and at the same 
time the next enable signal is brought to an L level. Since the 
next enable signal is H in level and the count maximum value 
and this count value are equal to each other as “l”, and the 
enable signal for the peripheral bus 2 is H in level at a time P8 
in FIG. 10 by Way of example, the Wait periodicity “2” set to 
the next count maximum value is shifted to the count maxi 
mum value and the next enable signal is rendered L in level 
simultaneously With it. 
As shoWn in FIG. 7, the count value generator 35 comprises 

a counter 351 and a ?ip-?op 352. The counter 351 counts up 
the next count value in a range betWeen a present count value 
and a count maximum value in synchronism With the system 
clock. The ?ip-?op 352 holds the next count value in syn 
chronism With the system clock. Further, the ?ip-?op 352 
generates count values necessary to control the status control 
ler 32, the number-of-Waits setting circuit 34, the control 
signal holding circuit 36 and the clock control circuit 37. This 
count value and the next count value are prepared as the count 
values, and the next count value is counted up. 
The next count value is counted up When the immediately 

preceding present count value varied according to the system 
clock is smaller than the count maximum value. On the other 
hand, When this count value is equal to the count maximum 
value, the present count value is set to “0”. A value latched in 
the ?ip-?op having synchronized the next count value With 
the system clock, is set to the present or this count value at that 
time. Since the present count value is “0” and smaller than the 
count maximum value “1 at the time P1 in FIG. 9 to be 
described later by Way of example, the next count value is 
counted up to “1”. Thus, the next count value is set to the 
present count value, and the present count value is set to “1”. 

Since the present count value is “l” and is equal to the 
count maximum value at the time P2, the next count value is 
next set to “0”, the next count value is set to the present count 
value, and the present count value is set to “0”. This is 
repeated till the time P8 in FIG. 10 subsequently to the time 
P3. Since this count value is “0” and smaller than the count 
maximum value “2” at a time P9 in FIG. 11, the next count 
value is counted up to “ l”, and the next count value is set to the 
present count value and the present count value is set to “1”. 
Next, since this count value is “l” and smaller than the count 
maximum value “2” at a time P10, the next count value is next 
counted up to “2”, and the next count value is set to the present 
count value and the present count value is set to “2”. Next, 
since the present count value is “2” and equal to the count 
maximum value at a time P11, the next count value is next set 
to “0”, and the next count value is set to the present count 
value and the present count value is set to “0”. This is repeated 
subsequently to a time P11 in FIG. 12. 

During a period in Which the count value generator 35 is 
being counted, i.e., the present count value is not equal to the 
Wait periodicity corresponding to the count maximum value, 
the control signal holding circuit 36 outputs a signal for 
alloWing the status controller 32 to hold the control signal 
inputted from the system bus 1 to the status generator 38. 
Namely, When the effective signal is rendered H in level, the 
effective hold signal is brought to an H level. When the 












